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the invention is hereinafter described in the.-context of that application.
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The disclosures of these co-pending applications are incorporated herein by cross-reference.

. BACKGROUND OF THE INVENTION ' . .
A h:gh speed page width; mk Jjet. prmter has reeenlly been developed by the present applwant. Thls typlcally
35  employs in the order of 51, 200 ink jet nozzles to print on A4 size paper to provide photographic quality i image printing at
1,600 dpi. In order to achicve this nozzle density, the nozzles are fabricated by integrating MEMS-CMOS technology and in
this context reference may be made to

Intemational Patent Application No. PCT/AU00/00338 Iodged by the present applicant and entitled “Thermal Actuator”,
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this context reference may be nmade to International Patent Application No.
PCT/ AO0O0O/ 00338 | odged by the present applicant and entitled "Thernal

Actuat or". WOCEWH$EED SHEET (RULE 91) "WD 01/ 02181 PCT/ AUOQ BEHAY00/SE These
hi gh speed page width ink jet printers produce an i mage on a sheet by
causing an actuator armto nove relative to a substrate by formng the
actuating armin part froman electrically resistive material and by
applying a current to the armto effect n&@enent of the arm The armis
connected to a padd&g ﬁ t hat upon novenent of the armthe paddle is noved
to eject a droplet foc High specd Raet Vit i e Rt prodycpan ifpagr.p a speg) by.cpusipgan 4eplor &P BBPYSt  Of

i nk the paddl & a%“ﬁ?éﬁtfga‘ﬁbh?@'“é‘hﬁffﬂqgémm&ﬁﬂ@ o efsotsichily eetisti s magerig} and byepriving mgyeantterr e
and novenent &fanpefpnerercnt oftktameTe inh i cogrersd loa paddicro e upey neGhechf heagrheipliigle 80z Z|
aperture. |t mevedtsdretn dbrir Einh@o SSSERI It ol o cjtchB: dRfikt bk B padille BReRB o i D IcPRGE) € t 0
nmove r el at i & e whi@ his ARzRaE Rl QndsdRRIRARE thd pRidOEaGb e rpleBt) feGbled Rin @E kR Boefe. 1 13€

dropl et. Al SO herfsle iédesSW 16 fhe dcifior B GG S pitidle b Rare REAHE 1oz Enihed Hdra @ t%ectugn

rel atl Ve to t EE'Q lL C k‘ﬁu];gﬁ (o) T I S(g a\./erre‘lgl%'e nozz§ el erelSaSD e
chanber wher e%&fﬁzﬁﬁcﬁﬁ r arh%ctral%&g%gm Tsﬁi@%d'ﬁt mper dmf'eh ”%T?b bagis e f""“d
e

spuriously leak from:t (':‘Fl S d Ty sHEree f"‘b’ﬁk 98 not oYy 'Fahf“ﬁ‘r"‘e °’TB""’
SUMMARY OF THE™ERRIERSTPIERPrPiTe present invention. provides a micro

el ect ro- nethani cal device conprising; a fluid chanber for containing a
fluid, the fluid chanber having a $uMMARYCIFfamBeyvewailoN, t he chanber wal |

havi ng a RECTI FI EDh&irdkehi Tnvénfidofhrby ldalﬁncMQcMem%vEgr‘MO/ 00587 -2 part
circular concave ed@eddblrioP@naigh i nad Rabl ndvihg ik Ribnbe AN kit Yramb@ e Bl t
aperture in the' chanber wall for allowing exit of fluid fromthe chan

an actuator aperture defined partly by said edge portion of the chanber
wal | ; an actuator extending into said chanber through the actuator aperture
and being noveabl e to dispense fluid from 5 the chanber through the outl et
aperture; a second cylindrical wall carried by the actuator and covering at
| east a part of said actuator aperture, the second «cylindrical wall
registering in the part circular cavity so that the second cylindrical wall
is in closely spaced apart relationship wth respect to the part circular
edge portion and noveable relative to the edge portion when the actuator
noves to dispense fluid fromthe chanber; and 10 when the actuator noves
in the chanber to dispense fluid fromthe chanber the second wall noves in
closely spaced apart relationship with respect to the edge portion so that
a meniscus is formed between the edge portion and second wall by fluid
wi thin the chanber thereby creating a seal between the edge portion and the
second wal | . PREFERRED FEATURES OF THE | NVENTI ON Preferably the second
wal | substantially entirely covers the actuator aperture.
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15 Preferably the second wall is provided on a block coupled to the
actuator. Preferably the block is at least part cylindrical in

conf i guratWQ)W‘BPBw ding said part cylindrical wall on a 2GTAXE&005EDItion of
the bl ock. Preferably the part circular concave edge portion and the
cylindrical wall are coaxial with the gylindrical second wall being

noveabl e in the coaxial direction relative to the part circul ar concave

edge portion t“?% ags) s to 20 di spense fluid fromthe
chanber .*P WAAQS’%WEJ}%%%& C or "ﬁ n ou%grﬁrm portion and an inner

I N
arm portion, hED éf‘&‘?‘“é‘ferﬁ"ﬁlﬁw"f f?ﬁ’“?f"a\'{ﬁ‘ﬂ' f‘i‘ﬁ”’”ﬁ ¥ and a portion of the
bl ock i ncl udi r'rg“%l"‘?‘PP&ﬁ'?g‘éefW@i“é'@Y?’ﬁgdg‘tm%ﬁ‘%ﬁwﬂpem ng to facilitate
coupl i ng of t heaciyiteyedtending inolsaid chamber theegh the acfyts fipertug prd heirg peveabls todispnsp Bid froin s
spaced fhahambdl o6l @ecupdiptriudn Of -t he chanber wall by a distance of |ess than

one 25 ni Cr on ;a8 Bidatkes wakt bt e dotator £hd Sbverifpl 1eal Ot btisH horualdf e, keon N

chég ?f grn fm?r cgwm(fﬁdm& ) ﬂﬁp:?@:%ln@av@r sb &M&Q@owc# chn%l Yl 8 mGdd ded afpg{ miﬁga\%épne it of
the act uarsw “‘e m?' B “g?”ﬁm" “%'{m""fc‘l’ % r"f'?"l"'ée s atis oF "’Whﬁ%ﬁﬁuémem r?gfs En S suppor t

structur‘@""é‘f’l‘ﬂ‘h"e‘f“@t‘,’frf”f“’cal circuit el ements for operation of the device are
embodifed in CMVBE tepqugprmgyesiy theghantipe tp dispense Puid om the chpmbes the seeopq it meypsdn closly

Pr ef er abipapedtajng relativaship @ith resgebt o U edge flohien shyihay € kenisasis frgedibbreserstieedge phrtingdnli seende f or ned
by deposia bymidavithid dkhahbeitRerdvy didRinglikeal betiaen line bdge portkd addite londv@B. an upper  surface

which is substantially | ewpﬁ,h@mﬁg@ﬁﬁﬁ.jmv@]ﬁoﬂmen the actuator is in

the rest posig fly &k By LobiBy LoSers the edge portion which
exte gs out war d’txw :;:L(ﬁf:w : n%:u dy " ysectﬁo al so has a |i p which
ext erids out warGry br tR ’rﬂ)“" SERIPTI ON OF THE DRAW NGS A

preferred enb d’&f“ﬁ‘ﬂh'ﬂ’e blppk i 9 eastipart FEiagrical iy capfigupatiop providing said pap eylindriggl walf pnp sysfece oy o |
with referigrptdetlosk-t he acconpanying drawings in which; Figure 1 is a plan
vi ew of one er?b@dblmn@\‘:ulatda@aﬂ:mprﬁdnmtﬁewliamdiw#kﬂqa@ﬁalwmmcﬂin&mn@n@ri nter;
Fi gur e 2wl Being m6vedD Si-ifs Cakidl @acHibn raldti@\d tefpari chiclarthcatd eBge PortiokWighithedctdatobthd®ep | | ne 2- 2
of Fizgur Gspehse ndt@romiu@Uialbed | S @ NOre detailed cross-sect i onal viewsimlar to

Figure 2 of thﬁfaﬁﬂlﬁ&@a&&%ﬂn&@% ﬂ%@%&hﬁax}d%m&%&%?&oh armﬁd?noﬁﬂ&
act uat ed_posi i\l on vg@%}/‘/\g&n‘ggg el n Cle ect e w 'ﬁ?p :Z:J- osk

01/ 02181 BEFPALBEP a per%ménéf" 'ta =] °rt|on
of the p’r“‘éﬂ"’érred enbodi nent shown in F| gures 1 to 3; F| gure 5is a
cross-secti ond’l’efev?lé‘wsaﬁP‘léﬁdl’%steﬂdlﬁ?weﬁsﬁBmGMfPFﬁmbE“!’bat@W‘HPfr\‘gs‘hﬂm%ne

“e b o A5 memitrongyfhenttiis ectuatprisgd réstppsitiomnd  Figure 6 is a view along the Iine 5-5 of
Fi gure 4 accorrefnyy hdcratof isdoipReh a REARGHEngEE Rithin OiF chiniber for d/eReob & Buid in k&t PTI ON
OF THE Pﬁﬂﬁmcﬁmmgmm&émmﬁl ustrated with approxi mately 3000x
mgn'f'catlonp;eamﬂmm smmgmmm;mﬁx%%@mm Qi g ribaldP| © 1 K

j et nozzthed deV| C W as O:ét | on hi p ch 1s fabricated by
i nt ed)) atl ng 2ch n“"fo S.
Prefembly the chamber wall and the block mgthesecondwall are formed by deposition at the same time and

wherein the block has an upper surface which is substantially level with the chamber wall when the actuator is in the rest
position. :
Préferably 2 lip is formed on the edge portion which extends outwardly of the chamber the second wall 2lso hasa
lip which extends outwardly of the chamber.
3s BRIEF DESCRIPTION OF THE DRAWINGS
A preferred embodiment of the invention will be described, by way of example, with reference to the
accompanying drawings in which; '
Figure 1 is a plan view of one embodiment of the invention in an ink jet nozzle for a printer;
Figure 2 is a cross-sectional view of the nozzle of Figure 1 along line 2-2 of Figure 1;
40 Figure 3 is a more detailed cross-sectional view similar to Figure 2 of the preferred embodiment of the invention in
an extreme actuated position, showing a drop being ejected from the nozzle;



conpl ete nozzl-e device includes a support structure having a silicon
substrate 20, a netal oxide sem conductor-layer 21, a passivation |ayer
22, and a nBIR@E8dsi ve diel ectric coati ng/ chanmber defi ni nd Gr\HOPO®E7
Reference may be made to the above identified International Patent
Application No. PCT/AU0O0v0338 for disclqgure of the fabrication of the
nozzl e device. 10 Cperatlon of the device is also nore fully disclosed in

co- pendi ng appl on en e apdt v ene , 1 egljg[;ectro-
applications ar é”g'i’ 6°r B’F‘?ﬁ' ﬂ"‘F"FﬂmBg‘f“?ﬂ“% °§ 3'(':"1 faﬁ:a?gl "h. S re erence.
The nozzl e devi @mwﬁewwe?m‘beé“éﬁﬂﬁﬂ(’%ﬁﬁ’mé? Q‘ﬁ"‘%ﬁ?%ﬁ"ﬁ‘eﬁt 5%t ed to a
source (not shown) of i nkDESUREPTIONOF TRIOPREFERRED EMBOBRNTS ot her conponents as
wi | | besdescri bedinse#ia witthr@inateln3000x aagaficatisvailFighs3 1, wid iothdn releme dawing Figujespa sipgleink ur e
13 for thyadae tﬁ!héggslslﬂpn 4 poﬁond)f £dailp Shichfid tdRated U indSratiGOVIEME aRBCMOSI tdciblbgict. T8

chamber 24, 4% DS® Eevx%mh\{x\@s as :Et]sgdﬂt(n@ ha;ln J}ﬁm‘ﬁ\@{)sluatgza a mSta) GE R SdhitbraYeroPidyler 2ndri cal

in confi ura‘flon t i.all J he
mi ddl e 019 Ryt Y A P R B oSRT P s‘eg‘ﬁm LT b%de%ﬁ%g\{ﬂ”% Rg&%%t&p%rmg&tf t%l?e a‘f:&(')ncave
edge por t i drrisetiegmiend PrarARRiconTy: P(S"I”“PW@“&W"&T\W!?T&Y% ‘Fﬁ .‘" best
seen i MOFj @:mtengﬁt#Felmﬁ&nmﬁ"zzbsqoseda%m%fwlm%%ﬂ%“ﬂ‘éi“?“b%@?‘é‘lA”s‘i“‘d@%l |
23a, a | ovvdnafitaliBvivadMI12P o sade dpplisst. Theabntent{ of tse whapplicipions arpidcofpgrated fntodlig
portion 3951,&{5@3&@&“5@&@,020 An actuating arm28 is forned on |ayer 22 and
support portion n&&;ﬁ%&.&. iborhdikelE Ghi ilami Y whihGs coHnecled 1o'a sd6ide (i34 shod@) oY TR Gayer TN
actuati ng fa on%sl o%x p?l%litsttaﬁ\gﬂl gel‘!lr | %& ht%g%&rbglrbaﬁ)ﬁ Mhag%hﬁ%:eﬁMS foPthe

t abl t, .23 t uat
B 28 BorfFienea sy o g i ¢ i Rlions @il e, of' 170

of the ar nfySmriceldn corfigprasipncsith the apegipre Eamsaerdwursm‘eﬁe“mﬂé Py @y ‘?%?3 et
suppl y of 28hee particieralkr oaneaveedas portiop 10twhich forms pait ef the Bpheofdawadl@3-npvenent of t he
arm 28, by t her nalbestz@ni Fige 3,teli@mvet 346 alsaifinkd by mpedihaasdewall 253, glawapside wallP3Y, jnase
extrene pogdniofdibw)¥ad¥y ah ddge pir@hi 5 sibsBait 20, Sanla@uatiiy 6 b8 iRfOrmel o RYe£22 ald siphort@arapa
aperturg Lgrmegg&gguldut@gmgﬂ amseet (not shown). The layer 22 therefore
| ncl udes the pOV&ﬁ‘I’ SL&Eéoam}/ZSls%ep?m It.l’%/ rxg[xongﬂﬂmv}& ﬁ\“&lﬁfﬂt‘lmﬁ) ctlgﬂgsuﬂﬁ)tﬁtzbon

32 together with other” Ci

er at| n
dr awi ngs aedma’e%?ﬁ%’dmﬂhﬁ%“a?'&%%a@ g 511 ca{”"'ons t’H/&’”B’I 5ek 8
i s nount ediogerricghentzctyith dhe GYOSHpyer2Digr thegmply ﬁc‘F"ﬁ’&\é‘é‘"‘a“‘f‘P"a’ 3perersrresst ol ch
ext ends t hinoegyby tigmalpnding. fiqp ths Rositipnrshowinin Figuse 219 therext@me posiiof shevin|id Figye dsoque tice nent
of the 43l o@épleBD inbugh Pertuid €1 foraépasition’od a shdek@ot &6+m)l Thedyer 2Bthegeforelinciodss the powetiohbply 27
which is BQ:aa&y&@shg;%gwntmmegomﬁmmmaﬁﬂﬂymmwmmmmeummahe
act uat or a&escﬁt}l?%e&f&es&d&-%ﬁﬂill gs to ej ect the dropl et D The

peri pher al %k n‘germewal I 3,8 Q:f: 8h and s il
all forned by deposﬁ'sm"" emr = ch 1.oen g@d 8{
et chi ng saBfFPrieryf mwmmma‘mm%wméﬁamﬁ“ﬂﬂw 221" g llere 13,

the di S¥r etrened wihix thgrhambes a spd yebicks jsmevesbip wihyfis asppater B showp B EIgIres 1 3 Ao EiFRS %"EPB’ffc?rt
portion 23c. TheThk prigheral well2Ba, ghamber w23, 28¢k 8jamgl sugboss portfomz3pgachll Sepeil byglendsitiomad mtérigin
W th the swilihidmine lap29 aaiby eldhitg ssiifoRbmaked Wedite tie Btmieckg a2 gernfe 13, ydixre@libdeid a

part Cir CUindfhe SLORwRR il bS8 shinebppdrtPOiiodBdc] The Bwekl Rdiipsioh 238 B airbrblalaGting depbR@A T UT €
54 which i gmaldBsladol @l 1y entirely closed by a wall 9 on the block 8, when

t he act ator 28 LS me” reﬁgdg%O%‘qu agﬁnture uidg%{,o%on%[}&\{mwh{bﬁhﬂw oGy 2N

2. Int ui escen positlon 9‘% ortion 10
2 e i e e g gk e s e B o
m cron so #&hopmin Hgres hd 3 Ifthequiesesnt prsitiopshopgoip Figurep bandiga the cdgy porting 1¢ e Wl s 10.  The
part ci r cuseparatedyiim theywall & by odistail of dkesfthiamae migronsairs to defing afing stot betyrepy the wall 9 dnd thmefigetipre

part cylindri cal Thbpad esteuldd wilipaHics 0k thesla Barticitflar cabft) 1€ @ iné prt dylindScal blobkBlregisti€in the

cyl i ndrioCalaviya] do th e SylikaRcalGaDFiSih Moss dp@nﬂo&msehaége@n&ba&pwnho resRect to
the edge p%&&&pwmmﬁm%%w,gﬂt b aX| . ﬁ.apﬁfskgﬁa@m}ﬂ bk MeenBRid and out

circular wall are coaxl own In Frgure 1 which extends
into and out



WD 01/02181 PCT/ AUOO/ 00587 -4 of the plane of the paper in Figure 1. The
part cylindrical block 8 nmay have a central cavity 90 and a box girder
structure Y909%8¥led outwardly of the cavity 11. The caviRGI/ANPOMESS? be .
filled wwth a sacrificial material which is conpletely encased within the
cavity 90 so that it is not etched away_during fornmation of the nozzle.
Cavities vm'thi n the girder structure 92 may also be filled with
sacrifici r|aI i C e a ti.on_of
nozzl e. eplaneof egalperm\ﬁq.I {]Tlxep féglocﬁgm Wayztcen s aﬁv%&) ”% %er m§% and
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bl ock 8. thpgvity piso thas it iy ppt ehedvay0wine frmetiansof tipnozr JCapftapmithinghe girderstructre Fitagaiso® f r om

t he chanigd widdaarificilenatgrialrhizh is yagdtdhed SwaydnyiggSormgtionaofiibl nozdle.Whe incbisiont of headiifivisabdge 10 of
the wal | maeial\Mikelcsitty 90EM BhetdatHiictGitha the bifd& QhjurGRAARChe sydigthlor thedloaisi onship with the
edge 10 of theAs\mLAma%mméompmmm%a&pﬁmm@eaﬁwmmam.on&u,ﬁm the

fﬂgedégeﬁﬁ?%eﬁe}é@dgl 10 fdl%ﬁz% %ﬂ&mﬁg%‘él&e&%l.ﬁi Ea%?e!all Qsnlp Ot tﬁe éo]ogmé&]g % eW of
me m&fc};me% nhov? Upai :;%anve 1I;‘I e& ?0
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e gﬁp& m m-% % LG uPR 8. 27 A
meni Sel ot oWn, |sc @ en?w ah of
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apert ur e“ﬂﬂ““‘i?ﬁ“‘ﬂ%"%‘l‘iﬁ%ﬁ"fl‘“ﬁﬁﬁ ’é‘”°3“°¥'?f§°b€ﬂ‘§é"‘ﬁﬁfﬂ"?€fr?f‘1@’%“ﬁélﬂ°§‘”a lip
80 and t Fr¢endperpifletely ahay the petinhesy of the Wall 23and simargis meypisp beprovided on the apdtteed3.t he | i kel i hood
of wi cki ng of Withefden® mFigive Sadda riomidic27is @tledto thiaemaiide afithe 8- amPpyrasmitir f ace of .
the wal | poddn 120 Wisch kxiteis Sthvaltiiy Yrom B¥ico B0l Tie QiTHor@dn@0)an M4 o refnldReddbbdirl Sieagthédf  t he

val I 763 ammrmubasnahaa&emyma.loﬁﬁ phifle FuitihedGilinddf bt bd ouR @i BT € 13. Wt h

{he. act uator ATAeS %mﬂ*‘*"‘ﬁﬂimf“ﬂ%‘?“oﬁﬂ“ b BEUB Pl SBTCE

t he bl oc mkf'“f‘ﬁ%“mfe”f% ‘fl %’ﬂ?g““'&é’f? |°ﬁcl”ﬁﬁ’ "’?"é'?‘ﬁ ot C&F y%?ﬁre to
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enbodi ment of the reinforcing structure and in this enbodi nent the portion
120 is formed fromtitaniumnitrate |ayers 122 and 123 whi ch surround and
encl ose a sacrificial material 124. In a second enbodi nent shown in Figure
6 the layer 122 is a corrugated |ayer enclosing sacrificial materi al

126, 127 and 128. The structures shown in Figures 5 and 6 increase the
strength of the strut portion 120 connecting the block 8 with the paddle
27. WD 01/02181 PCTI AU0O0100587 -5- | CLAIM 1. A mcro el ectro-nmechanica
devi ce conprising; a fluid chanber for containing a fluid, the fluid
chanber having a first chanber wall, having a part cylindrical concave
edge portion defining a part cylindrical cavity, 5 an outlet aperture in

t he chanber wall for allowng exit of fluid fromthe chanber, an actuator
aperture defined partly by said edge portion of the chanber wall, an
actuator extending into said chanber through the actuator aperture and
bei ng noveabl e to dispense fluid from



t he chanber through the outlet aperture, a second cylindrical wall carried
by the actuator and covering at |east a part of said actuator aperture, the
second 10 V@6ue28ical wall registering in the part circul ZCTAHIPPIBEQ t hat
the second cylindrical wall is in closely spaced apart relationship wth
respect to the part circular edge portiog_and noveable relative to the edge
portion of the chanber wall when the actuator noves to dispense fluid from
t he chamnber wherein, when the actuator noves in the chanber to dispense
fluid fror *chamber, the second wall noves in closely spaced apart

rel ationship witth r ddHERslectornetipicl disec"BBFPE on so that a menj scus i s formed
bet ween the edge fiéstmbendor syniginingadiyidthe fujdyhamher havisga frg hprgpenyyall, favine appEeyinricth o r

t her eby croemive sige partidiethinpatan@indridikeinedge porti on and the second wal | . 2.
The devisce of cCla@buidt hperhbb@i (& cRimbd#an So2 S10WASE it huicrisa gk el | y entirely covers
the actuat or ap%Lcldst&apm&edeflth%mﬁ’ﬁyhﬁ%ago&nﬁiemmh;nbm ein the second wall is

provided on a bl OEJ( &2 Lf'd%%mé into sald éh %er%mrx%ﬂ?l% %awﬂpanuﬂlﬁd b ?éllﬁogcﬁbl% dléﬁln@ﬂml g’om

wherei n the bl odk™'8>8 rical” 1n contiguration providing
sai d part ““(f%“ﬁ"’?‘i&f"}'ﬁ‘!ﬁ‘l“‘\ﬂﬁl‘ﬂ“‘“ffn surface portion of the block. 20 S. The
devi ce of clai maP"WH@/i“EdF'ﬁ'"{aH@"'ﬁ‘Hth‘ﬁ“?‘?fﬂﬂ%i”"@%ﬁﬁ%’é\fé”‘é’&lﬁ'é”b‘ﬁ?’f%’ff > BT he
cyl i ndri0c adyiindrichliwalbregisteting dndieqirt cirapfartchity s hat gy $efondiylingrizhl wallirimeiedely spacdd angwtelatignship
noveabl e i withtdict @@ panakculttiedge foktiondnd hoRdatld relative th e cigt @ora piithe Chamigtial wheg berCIaa0e
edge porti Qe iRfense lirroRGile kil andWi@s t 0 dispense fluid fromthe chanber.

6. The device Ofwh&.'t@'amaanmgfn%&aﬁdaﬁo.ﬁsi;&m&%m.@W&:@anmimmmwort ion

and an i nner armeB ROL L1 on. hayl

er_ar o)

porti on._of PEREPHICC ?pr‘?'c ﬁsamr?m"ygr' ni‘ms°m’“ra(’5““"esc“t‘| ng %{%rou%ﬁ 5%?)5& open| ng to
facilitQt ew’“i”sﬂ“tdd’ﬂl’ﬂ'f‘f“rfb‘“ﬁ?““f‘f?é“ﬁ?’@éﬁ“g%“f%°‘3§‘é‘l°ﬁ‘&‘t“6‘f"‘“’f’°“ e device of

clai m | wherein % he Tedrsdf deim Y whirein theserend walifspbeippiially,eatinelyjeouers s PRy APCEYFe- t he
chanber wall by 3a dhsdedirotrlapf1 whedsthetsizend walriseproniiled proyblogi venpled thibe agtestoat or is i n
a-rest position.4 S ThRvideidaGes whireitthedioiskt Wik drt@ylindribaNie confipiraid @dvidingsaia patp| ed
to a paddl&h@ﬁ&lmqsm%&ﬁem&panber for the ejection of fluid in the

f orm of ydr opl etss f roﬂl&, & ‘ﬁ Lrei %ﬂthLed% Jﬂﬁna%mﬁh&rwanﬁe%&m The
devi ce of Cl%: dn%{] elwlgll e acélua S, {)lo &g a m‘:“mrlf6 undeé a L{Qnoort
structure Snd- S EERTRY TR %ﬂ'tgwf" BRI B T RE SR e 4r e
enmbodi ed i e CREEmY L ASPOT @WF‘\’E“"&' on the support structure. 10. The
devi ce of cl ai m& wiide dyies of daim thersiriyheractuaroy icludepad owtds ermpdréivp had krdsper A Perias, tiee cond
wal | are f oweraegipobign hach@pOpening & a ghitior dfibe ol Mirluling ¥Blangd Yibjerinethiraighsaki brenidgtogettitatt a S
an uppess SigifeemsMbbitbind sswaitibst antial ly level with the chanber wall when

the actuator is4n tﬂede&e%iaamwh&émmﬁ.ﬁw&k Ehsoaiﬁe\eag@s'mexofﬁ,mmw grein

alipisf rt| hex ends outwardly of the chanber
the second%mg%?ﬂa so el] m?ent('fs out vvaru of . t he chanber.

ejection of fluid i in the form of droplets from the chamber upon movement of the actuator.
30 9. The device of claim 1 wherein the actuator is supported at one end in a support structure and electrical
circuit elements for operation of the device are embodied in CMOS structures within or on the support structure.

10. The device of claim 3 wherein the chamber wall and the block having the second wall are formed by
deposition at the same time and wherein the block has an upper surface which is substantially level with the chamber wall
when the actuator is in the rest position,

35 11.  The device of claim 1 wherein a lip is formed on the edge portion which extends outwardly of the chamber
the second wall also has a lip which extends outwardly of the chamber.
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